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The Plum Curculio and the Plum Gouger.
A  Sum m er's Study o f  their H abits and Rem edies.
C. P. GILLETTE.
These two arch enemies o f the plum  seem to vie w ith one 
another in their w ork o f destruction in the V a lley  o f the 
M ississippi.
T h e  Plum  Curculio, Conotrachelus nenuphar, has received 
m uch attention from entom ologists and fruit growers for a 
great m any years in this country and there rem ains little  to 
be added to w hat is already known o f  its habits and life his­
tory. But the best remedies for these tw o plum  insects, and 
■especially for the gouger, have not yet been fu lly  determined. 
D uring the last two or three years the arsenites have been 
m uch talked about as curculio remedies and a few  careful 
experim ents, at least, have been made to determ ine their value 
for this purpose.
A lth o u gh  the results obtained by experim enters differ 
w idely, it  is strongly to be hoped, perhaps I should say generally 
believed by those that have tried the experim ents, that the 
arsenites w ill prove safe and effectual remedies to put into 
the hands o f fruit-growers to be used against the curculio.
Prof. C. M. W eed o f the O hio E xperim ent Station, de­
serves m uch praise for the very careful and extensive experi- 
m entsf conducted by him  during the summers o f 1888 and 
1889 for the purpose o f determ ining the effects o f three times 
sprayin g early cherry trees w ith  London purple to protect 
the fruit from the injuries o f the plum  curculio. T h e  exper­
im ents for the two years gave alm ost identical results. In 
eith er case there was shown a reduction o f a fraction over 75 
per cent o f w orm y fruit on the treated trees as a result o f the 
applications. But, as the cherries em ployed in the above e x ­
perim ent ripened in the m idst o f the egg-layin g  season o f  the 
curculio, it  is not safe to conclude that as good results w ould 
have been obtained on plum s or other late ripening fruit. In
•tSee B ulle tins 4 and 6 of Ohio E x p erim en t S tation .
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fact, those who have tried equally careful experim ents on 
plum s have not obtained as good results. *
In the sum m er o f 1888 Prof. Osborn o f the Iowa A g ricu l­
tural College conducted some very careful experim entsf f  
w ith  London purple to prevent the injuries o f the curculio 
and gouger to plum s. These experim ents showed a lessen­
in g  o f 22 per cent o f the puncturing o f the fruit and a les­
sening o f 45 per cent o f the grubs that actually  infested the 
fruit. In these experim ents gross results were given, the 
record o f the two insects not being kept separate, so that we 
do not know  w hat portion o f the protection was due to les­
sened curculio attack and w hat to lessened gouger attack. 
In my own experim ents detailed below, in w hich the records 
for the two insects were kept separate, I was not able to show 
as good results as those obtained by Prof. Osborn.
V ery  little  attention seems to have been given  to the plum  
gouger since the appearance o f W alsh ’s F irst Illinois Report 
in  1867, and, so far as the w riter is aware, there have been 
no carefully conducted experim ents to determ ine the value 
o f  any m ethod for the destruction o f this particular insect. 
In parts o f Iowa, at least, and probably in m any other places 
in the V alley  o f the. M ississippi, where the native plum s are 
chiefly grown, this insect out-does the curculio in its in jury to 
this fruit.
T H E  P L U M  [C U R C U L IO , Conotrachelus nenuphar\{Herbst).
H abits and L ife  History. — E arly  in the spring o f 1889 I 
began m ak in g  observations to determ ine w hen the curculios 
should first appear upon the plum  trees and later to deter­
m ine w hen eg g-layin g  should cease. P lum  trees were jarred 
and the fruit exam ined at short intervals from A p ril 25th to 
M ay 14th w ithout finding either the beetles or their punct­
ures. A fter  the latter date the trees were not shaken but the 
fruit was alm ost daily exam ined for the purpose o f  finding 
the first m arks o f  the little  T u rk . On M ay 25th the first 
punctures w ere found and on June 12th I estim ated, after 
exam ining m any plum s, that the m ajority o f the eggs then 
laid were still unhatched, and, as late as June 18th m y notes 
say : “ T h e  exam ination o f  a num ber o f crescents to-day 
shows that nearly one h a lf  o f  the punctures still contain un­
hatched e g gs.”  A fter  th is last date it  was noticed that the
♦See Bull. 4 and 6 o f th e  O. Exp. Si a. E xperim en ts by P rof. C. M. Weed.
M iscellaneous Essays on Entom ology. 1886, p. 33. P rof. S. A. Forbes.
U. S. D ep’t  o f A gr. Rep., 1888, p. 72. P rof. H . Osborn.
Tnsect Life, v. 1, p. 193. Mr. G. C. B rackett.
++See U. S. D ep’t  o f A gr. Rep. fo r 1888, p. 72.
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eggs became rapidly more scarce. On June 19th the largest 
grubs exam ined were three sixteenths o f an inch in length  
and on the 21st it was first noticed that the stun g plum s 
were beginning to fall. M y notes for June 24th sa y : 
“ S tu n g  plums are rapidly fallin g  now .”  A t  this time 
eggs were still found aud the largest grubs were found to be 
nearly full grown. On June 26th one egg was found and an­
other on the 28th o f the same month. F or several days after 
this search was made but no eggs were found w hich  led me 
to th ink that egg-layin g  had ceased and I dismissed all 
thoughts o f seeing more curculio eggs until another season. 
Im agine my surprise on Ju ly  22d when I observed that the 
fruit on a Forest Rose plum  tree had many freshly made 
punctures o f the curculio. In 21 cases the dried skin over 
the punctures was raised and the plum p w hite eggs were seen 
w hile in as many other cases on the same tree the eggs were 
left undisturbed. T h e  search was then extended to other 
trees and many new ly laid eggs were found. On Ju ly  24th, 
tw enty three punctured plums were taken from some sm all 
seedling trees. It was found on exam ination that these 
plums bore seventy-eight curculio marks, th irty  unhatched 
eggs, seventeen short burrows o f the larvae and th irty  shriv­
eled eg g  shells. T h e  largest o f the larvae found in these 
plum s was not over one third grown.
On the same date, Ju ly  24th, seven curculios were taken 
from two Forest Rose plum trees and brought into the labor­
atory. In less than a h a lf hour afterward four o f the beetles 
were found pairing. One o f these escaped and the other six  
were the same day inclosed in a large cheese-cloth sack w hich  
was drawn over a lim b o f a plum  tree that was w ell loaded 
w ith  fruit. In a day or two egg-layin g  began and was con­
tinued as late as the 10th o f A ugust, at least. Outside o f  th is 
sack eggs were found upon different trees as late as A u gu st 
22d.
On the 22d o f Ju ly  m ature beetles were found in a breed­
ing cage where I had confined early stun g plums. T h is  ap­
pearance o f the bred beetles so nearly coincided w ith the sud­
den appearance o f so m any fresh punctures and eggs upon 
the fruit that I was led to strongly suspect a partial second 
brood o f considerable size. F or the purpose o f  obtain ing 
farther evidence upon this point a num ber o f the earliest ap­
pearing beetles in m y breeding cages were inclosed in a large 
cheese-cloth sack w hich  was pulled over a w ell loaded lim b 
o f a plum  tree. T h e  beetles remained contentedly in the 
sack for several w eeks feeding freely on the plum s but no eggs
3
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w ere laid. This, and the farther fact that the insect was 
found in the larval state in m y breeding cages as late as Sep­
tem ber 26th, lead me to conclude that there is probably not 
even a partial second brood o f the plum  curculio  in central 
Iowa. T h ese conclusions are in accord w ith  those o f Dr. 
R ile y  as stated in his III Mo. Report, p, 39.
N o t e s  o n  t h e  L a t e  P a r t  o f  t h e  B r o o d .
T h e  fo llow ing notes upon the late part o f the brood I am 
sure w ill be o f interest.
On the 23d o f Ju ly  32 Y ello w  M ira Belle plum s bearing cur­
culio  m arks were gathered and placed 011 earth in a jar. On 
A u gu st 17th the first m ature beetle was seen craw lin g  about 
and 011 Septem ber 24th there were 21 beetles and 110 larvae or 
pupae.
T hree De Soto plums, each containing a fresh puncture 
and an unhatched egg, were picked from a tree and placed on 
earth in a glass jar A ugu st 14th. On Septem ber 24th two 
live ly  m ature beetles w hich had not yet come to the surface 
w ere found by breakin g up the earth in the jar.
On Ju ly  16th I received 20 pluni curiculios from Mr. N. 
K . F lu k e  oi Davenport, Iowa. T h e  insects were obtained by 
jarrin g  D uchess apple trees Ju ly  10th. I exam ined these 
beetles for eggs w ith the fo llow ing results : 14 w ith  no eggs, 1 
w ith  1 egg, 3 with 2 eggs each, 1 w ith 3 eggs and one w ith  6 
eggs. A  total o f sixteen eggs. H ow  m any Jo f the beetles 
were m ales I do not know .
Abundance o f  the Curcnlios.— T h e  curculio was not very 
abundant last sum mer on the C ollege grounds. T w en ty  un­
treated plum  trees bearing an aggregate o f 12,564 plum s had 
only 1,045, or a little  over 8 p ercen t o f their number, injured 
by this insect. Ju dgin g  from reports they were m uch worse 
than this in other parts o f  the state.
P a rtia l to Tame Varieties.— A  record o f the fruit injured 
by the plum  curculio and by the plum  gouger on the few  trees o f  
tame varieties and m any trees o f native varieties on the C ol­
lege grounds was kep t for the purpose o f determ ining w hether 
or not this insect is partial to tame or w ild  fruit. T h e  fig­
ures g iven  in the fo llow ing tables speak for them selves in re­
gard to this matter.
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Yellow Mira B elle......................................... 515 339 0 .66 0
Black Prune.................................................... 136 19 9 .14 .066
73 23 0 .315 0
Early Red......................................................... 149 28 10 .19 .064
Totals............................ ....................... .. 873 409 19 .468 .022
N a t i v e  V a r i e t i e s .
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Miner (five trees)............................................. 6,476 163 1,865 .025 .288
Wolf (three trees)......................................... 620 107 372 .173 .60
Chickasaw (one tree).................................... 370 58 100 .157 .27
Forest Rose (one tree)......................... ......... 1,549 211 58 .136 .087
Native Seedling (one tree)........................... 193 16 111 .083 .575
Native Seedling (one tree)........................... 271 70 210 .258 .775
Native Seedling (one tree)........................... 212 11 33 •■052 .156
Totals...................................................... 9,691 636 2,749 .066 .284
From  the above tables it w ill be seen that the curculio in­
jured  66 per cent o f the Y e llo w  M ira B elle and an average o f 
46.8 p ercen t o f all the plum s o f the tame varieties w hile the 
least injury done to any o f the tame varieties, the B lack  
Prune, was 14 per cent. A m on g the native varieties the 
h ighest percentage o f injury was 25,8 per cent and the aver­
age was only 6.6 per cent.
T h ese tables certainly indicate that the plum  curculio has 
a decided preference for the dom esticated varieties.
I w ill here state that several sm all trees o f the Japanese 
Plum , Prun us simoni, carried their fruit to m aturity w ithout 
in  any case rece iv in g  a m ark from the plum  curculio or the 
plum  gouger. Prof. Budd tells me th at he has never know n
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this fru it to be injured by the curculio. T h e  fruit is not, I 
believe, a plum.
The Curculio Infesting A pples .— A lth ou gh  it has been re­
peatedly proven by entom ologists that the curculio can and 
does come to m aturity in apples, there are m any fruit growers 
that do not know  this to be the case and the follow ing ac­
count o f  its w ork on this fruit m ay be o f  interest.
Mr. N . K . F lu ke, a prom inent H orticu lturist o f D aven­
port, Iowa, w rote me under date o f June 29, 1889, as fo llo w s:
“Mr C. P. G i l l e t t e , Dear S ir:— * * * In going over my 60 Duchess 
apple trees this spring seventeen times with a sheet from the 16th of May to 
the 12th of June I caught about 4,000 curculios, nineteen twentieths of which 
were the plum curculio and the remainder the apple curculio. * * * * I 
should say that the plum curculio does more injury to my Duchess apples 
than to my plums.”
From  another 1 etter by Mr. F lu k e  dated Ju ly  12th I e x ­
tract the fo llo w in g :
“I took the sheet day before yesterday and went over a few Duchess trees 
and caught about twenty plum curculios, as I suppose them to be. As I said 
before, of upwards of 4,000 curculios that I have caught off the Duchess trees 
this summer, 1 do not think that I noticed over a half dozen apple curculios. 
Tou will find that nearly every egg deposited in a Duchess hatches and the 
worm dies in the apple, at least, I have never been able to find the larvae more 
than half grown or any place of exit made in the hundreds of apples ex­
amined.”
“For the purpose of determining whether I am correct or not I have gath­
ered a small basket of recently fallen fruit which I send you by express to see 
whether you can rear a curculio from them. Let me hear from you as to your 
success in raising the beetles.
Yours in the interest of Horticulture,
N . K. F l u k e . ”
T h e  basket containing 56 im m ature Duchess apples came 
d u ly  to hand. Upon these apples I counted 180 punctures 
that I jud ged  to be curculio m arks. In puncturing the apple 
the curculio usually does not m ake its characteristic crescent 
but only a broad puncture or slit run n in g  obliquely into the 
flesh o f the fruit. Such punctures as these are not very un­
comm on on plums.
T h e  apples were placed upon m oist earth in a box and cov­
ered w ith  cheese-cloth. On A u gu st 21st the contents o f the 
b ox was carefully exam ined and n  fu lly  m atured beetles, 49 
im m ature beetles and 21 pupae o f  the curculio were found, a 
total o f 81. T h is  is fu lly  as m any curculios, I th in k, as 
w ould often be reared from an equal num ber o f  punctures 
upon plums.
Curculio-proof Plum s .— M uch has been said and w ritten 
durin g the past few  years about curculio-proof plum s and the 
reasons w hy certain varieties are not infested. T h e  W ier
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theory,*— that the curculio larvae very rarely develop in the 
w ild  varieties and that the beetles are especially attracted to 
these varieties for oviposition and, hence, that a few native 
trees in a plum  orchard w ill keep the curculios in check and 
protect other trees from injury— has, I th ink, been fu lly  ex ­
ploded by Dr. R iley*  and others. M y own close observations 
the past sum m er on five tame varieties and a large num ber o f 
natives indicate, asshow n in the foregoing tables, that a much 
larger percentage o f the fruit o f the former is injured by this 
insect than o f the latter. In all cases I found the larvae de­
veloping as well in the native as in the tame varieties.
A side from m y own observations I g ive  the fo llow ing re­
plies to questions sent to prominent horticulturists.
T o  the request: “ N am e one or more varieties o f plums 
grown by yourself that are worst attacked by the curculio .”  
I received the fo llow ing replies :
“ M iner.”  A. F. Collm an, Corning, Iowa.
“ Forest Garden and natives gen erally .”  W . H . G uilford, 
Dubuque, Iowa.
“ A ll  the older Domestica varieties a lik e .”  T . T . L yon ,
S. H aven, M ichigan.
“ Forest Garden, W eaver, W ild  Goose, Dam ison and Im ­
perial Gage. ”  N. K . F luke, Davenport, Iowa.
“ W ild  Goose, Spoon R iver and native S lo e .”  J. M iller, 
O akville, Iowa.
T o  the request: ‘ ‘Nam e one or more varieties least attacked by 
the curculio, ’ ’ I got the fo llow ing replies from the same persons.
“ W ild  G oose”  A . F. C.
“ Forest Rose and W eaver.”  W . H. G ., Dubuque, Iowa.
“ T h e  Am ericana class.”  T . T . L . South, H aven, M ich. •
“ L ittle  difference. In Rockford and D eSoto the eggs are 
expelled or fail to develop.”  N. K . F ., Davenport, Iowa.
“ Gen. Grant and Chicasa varieties.”  J, M ., O akville , la.
T o  the question : “ A re the native varieties worse attacked 
than the tame varieties?”  I received the follow ing replies :
“ Y e s .”  (A. T . C .) “ N o .”  (W. H. G .) “ L ess.”  (T. 
T . L .)  “ N o .”  (N. K . F .)  “ N o .”  (H. A . T erry.)
T o  the question : “ A re the rapid grow ing varieties, those 
that grow  q u ick ly  to a large size, more or less attacked by 
the curculio than others?”  I received the fo llo w in g:
“ L e ss (?).”  (A. T . C.) “ M ore.”  (W. H. G .) “ I know  
no difference,”  (T. T . L .)  “ I don’ t see much difference.”  
(N. K . F .) “ Probably less.”  (H. A . T .)
*See Bull. 14 U. S. D ep’t  o f A gr.. Div. Ent., p. 49. 
Ibid. p. 50.
SeeProc. Am. Pom . Soc. 1889. p.JIB.
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T h e  variety  o f replies as g iven  above is sufficient to m ake 
us very slow to take any m an’s word when he claim s to have 
curculio proof plum s. A  few varities that happen to be in a 
favorable location in one orchard, or for other reasons are not 
n oticib ly  injured b y the curculio, m ay be badly infested in 
another orchard. Those that have studied this subject most 
thoroughly and carefully know no curculio p ro o f plums.
T h e  question in regard to the large q u ick  grow in g  varie­
ties was asked because I had been inform ed by a prom inent 
horticulturist that it  was not the native varieties but the suc­
cu lent quick  grow ing varieties that escaped injury m ost. 
A s bearing upon this point I gathered plums o f  the largest 
most rapid grow in g  varieties and o f the slowest grow in g 
varieties that could be found on the College grounds 011 
J u ly  29th o f last year. T h ese plum s were carefully  w eighed 
and evaporated to dryness and the dry m atter w eighed for me 
b y  the Station  Chem ist, Prof. G. E. Patrick. From  these 
w eights I figured the percentages o f m oisture as given in the 
fo llow ing table.
T a b l e  S h o w i n g  P e r c e n t a g e s  o f  M o i s t u r e  i n  G r e e n
P l u m s .
N A M E O F PLU M . Weight of Plums. Weight of Dry |Dry Matter, Matter. Per Cent.
Water, 
Per Cent.
Early Red.................... 12,279 grms. 2,152 grms. .1752 .6248
Early Red___ . __ 10,463 grms. 2,066 grms. [ . 1974 .8026
Prunus Simoni_____ 15,176 grms. 2.191 grms. | .1444 .8556
Forest Rose. _ _____ 11,881 grills. 2,167 grms. .1824 .8176
11.101 grms. 2,024 grms. .1823 .8177
Rollingstone_____  . 9.258 arms. 2,292 grms. < .2475 .7525
T h e  first three varieties given  in the table represent the 
large quick grow ing plum s w hile the last two grew  slow ly 
and did not attain a large size.
T h e  Prunus Sim oni fruit seems to have been most succu­
lent o f those exam ined and, as stated before, this fruit was 
not at a ll injured by insects here last summer. T h is  fact, 
how ever, is probably due, not to the succulence o f  this fruit 
but to its peculiar flavor. T h e  R ollingstone, the slowest 
grow ing and the sm allest o f the plum s exam ined, should, 
according to the above theory, have suffered most from cur­
culio  attack. T h e  facts are that this plum  suffered about the 
least o f  any o f the native plum s on the C ollege grounds last
8
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summer. T h e  other large varieties, the E arly  Red (or W h ite  
N icholas) and the Forest Rose, were m uch worse attacked 
than the sm all varieties.
I m ust say from m y own careful study o f this subject and 
from w hat I can learn from questioning fruit growers that 
the large quick  grow ing varieties are rather more subject to 
attack than the smaller, firmer meated, inferior varieties.
Curculio Parasite. T h  
m on curculio parasite, 
phus curculionis, was 
abundant in this vicin i 
sum m er. T h is  parasil 
sm all slender four wing 
about .14(1-7) o f an ii 
length, b lack in color ar 
an ovipositor nearly as 1 
the entire insect prot 
from the under side o f t 
doinen.
T h e  variety  rufus, whi 
four times as abundant 1 
culionis (F ig  1) in m y br 
cages last summer, is dis 
larger and more robust than Fig. i .— Sigaiphus curculionis, 
the latter. T h e  head, thorax, copied from Riley,
and basal portion o f the first abdom inal segm ent are rufous 
and the ovipositor is m uch longer in proportion to the length 
o f the insect. Dr. R ile y ’ s descriptionf o f this insect (var. 
rufus) gives tw enty-seven as the num ber o f joints to the an- 
tense and no m ention is made o f any variation. T h ree fe­
m ales o f the b lack form reared by m yself and two males 
loaned me by Prof. Osborn have joints to their antennae as fol­
lows : One m ale w ith tw enty-nine jo in ts and one w ith 
th irty, and one fem ale w ith tw enty-eight jo in ts and two w ith  
th irty  jo in ts each. O f eleven females o f the variety rufus in 
m y collection, in five cases the antennae are thirty-tw o 
jointed, in four cases thirty-one jointed and in tw o cases th irty  
jointed.
T H E  P L U M  G O U G E R , Coccotorus prunicida*  W alsh.
T h e  fo llow ing is a b ibliography o f the more im portant 
articles on this insect.
•The observations of P rof. L. B runer in Neb. make It quite certain  th a t prunicida 
Walsh, is a  rood species.
Bee Insect Life, v. II. p. 259.
+8ee Riley's I I I  Mo. Rep. p. CT.
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1866. W a l s h . B e n j . D , Anthonomus prunicida. Prac­
tical E n t., v. i .  p. 79. Popular description. L ife  habits.
1867. W a l s h , B e n j .  D. Anthonomus prunicida. 1st. 
Rep. as E nt. o f the State o f 111., p. 72, L ife  habits and rem ­
edies. Ibid, p. 15. L arva distinguished from that o f the 
G rape Curculio.
1869. W a l s h .  B e n j . D, Anthonom usprunicida. Am . 
E n t., v. 1, p. 93. H abits of the larva.
* 1870. R i l e y , C. V . Anthonom us prunicida. I l l  Rep. as 
Ent. o f  the State o f Mo., p. 39. Character, distribution, 
food and natural h istory.
1870. LE  B a r o n , W m . A  nthonomus prunicida. is tR e p . 
as E n t. o f the State o f 111., p. 94. Preparation o f the e x it 
from the pit.
1883. S a u n d e r s , W m . Coccotorus scutellaris. Insects 
Inj. to F ru it p. 187. L ife  habits and remedy.
1888. B r u n e r , L. Coccotorus scutellaris. Insect L ife, 
v. I, p. 89. Mode o f oviposition. Repeated in Insect L ife,
II, p. 259 (C. prunicida') and in U. S. D ep’ t. o f A gr, Rep. 
1888, p. 139.
1888. B r u n e r , L. Coccotorus scutellaris. A nn. Rep. o f 
Neb. St. B rd . o f A gr. 1888, p. 124. M ethod o f  oviposition, 
life history, food habits.
H a b i t s  a n d  L i f e  H i s t o r y .
T h e  Plum  G ouger (F ig  2, E) is a W estern insect and is 
rarely i f  ever found farther east than L ak e  M ichigan.
T h is  insect in its m ature state is a beetle, som ewhat re­
sem bling, and frequently m istaken for the plum  curculio. It 
varies from 7-32 to 8-32 o f an inch in length. T h e  w in g  
covers are leaden gray in color and are more or less sprinkled 
w ith sm all b lack and brown spots. T h e  head and thorax are 
ochre-yellow  in color and the snout and legs are reddish 
brown and are covered w ith  short hairs. In fresh specim ens 
there is a yellow ish  brown m edian lin e along the back on the 
borders o f the w in g  covers o f the sam e color as the thorax. 
T h e  rostrum  or snout is slender, very s lig h tly  curved and 
about as lon g  as the head and thorax, or about 1-12 o f  an 
inch.
Spring Appearance.— T h e  beetle appears in the sp rin g  
m uch earlier than the curculio. T h e y  feed on the buds and 
flowers* o f  the plum  tree, pair, and are ready to begin
*Since w riting the  above I  have found by bringing: the beeties into the laboratory 
and keeping them  on fresh plum twigs that, since the  flowers began to open, they 
feed entirely  upon the  ovaries of th e  buds and blossoms which they reach by punc­
tu rin g  the calyx. Six beetles in 24 hours punctured the calyces and a te  the ovaries 
of <6 buds and blossoms.
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their w ork o f egg-layin g  as soon as the plum s are ready for 
them.
E
F ig .  2 .— P l t i m  G o u o e b ,  Cocaotorus pruniclda.
A—Plum showing punctures of the gouger at b, crescent of the curculio at m, 
exit of gouger at d, and a mass of gum at o.
B—A puncture showing the black exposed portion of the egg. Much enlarged. 
C—A vertical section through the puncture showing a freshly deposited eg g :— 
c, an egg-pocket a few days after the egg has been deposited, removed 
from the fruit.
D—A plum pit showing exit.
E—The mature insect, much enlarged.
Beetles were taken by me last spring from plum trees at 
this place on the 16th o f A p ril, fu lly  one w eek before the 
trees were in bloom. N early as soon as the little  plum s were 
formed it was noticed that the gougers had begun to feed up­
on them. A t ju st w hat date egg-layin g  began was not deter­
mined. On the 14th o f June the fem ales were in the m idst 
o f their w ork o f oviposition and unhatched eggs were seen 
as late as June 29th.
E gg-L ayin g .— T he entire process o f egg-layin g,as observed 
by the writer, was as follows. T h e female first gnaw ed a 
shallow  hole in the plum  just large enough to receive the egg. 
T h en  turning herself about and applyin g the tip  o f her abdo­
men to the little  cavity  thus made she dropped an eg g  in it 
and w alked deliberately away w ithout ever turning about to 
see w hether or not the operation had been satisfactorily per­
formed. A bout five m inutes were occupied in m aking the 
excavation and not more than one m inute was taken to lay 
the egg. T h is  beetle was caught and on dissection eight 
w ell developed eggs were found in the ovaries. T h e  egg 
w hich  I saw  the fem ale deposit was removed from the plum  
an hour later and carefully exam ined under the microscope. 
It was yellow ish  w hite in color, had no external m arkings, 
and m easured 1-35 o f an inch in length  b y 1-40 o f an in ch in
11
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breadth. A  cross section o f the little  eg g  cavity  w ith the eg g  
in it  is shown enlarged at F ig . 2. C.
B y com paring this e g g  w ith  those freshly taken from the 
ovaries o f the fem ale it was evident that it had absorbed some 
o f  the ju ice  o f the plum  and becom e som ewhat enlarged 
since being deposited as the fresh eggs were some sm aller 
and more elongate. T h e  illustration shows that the egg  
w hen exam ined had swollen so as to be too large to pass 
through the orifice in the skin  o f the plum . T h e  plum  in 
h ealin g  forms a tough pocket or cup ( c ) in the shape o f an 
inverted cone w hich  m ay be easily  turned out w ith the eg g  
in  it. T h e  eg g  itse lf on being exposed to the lig h t at the 
opening, where it is almost flush with the surface, changes in 
a short tim e to a shiny je t b lack color (Fig. 2, B.)
T h e  wounds (F ig . 2, b .) in  the fruit produced by this in­
sect, w hether for food or the lay in g  o f eggs, alw ays appear 
as little  b lack  specks. T h e y  extend directly  into the flesh o f 
the plum  and are not easily m istaken for the subcutaneous 
slit and characteristic crescent (F ig. 2, m.) o f the curculio. 
These punctures sometimes cause the exudation o f a large 
q uantity  o f gum  w hich not infrequently crowds out the l i t ­
tle  cup w ith its egg.
T h e  litt le  grub as soon as it hatches eats its w ay directly 
to the pit o f the plum  and on reaching it alw ays bores d i­
rectly  into it, and never tunnels about 011 the surface o f the 
p ita sd o e s  the plum  curculio larva. On exam ining a large 
num ber o f plum s June 14, it was found that in a few cases 
the eggs had hatched and the larvae had made their way to 
the pits, but in the great m ajority o f cases the eggs were un­
hatched. T h e little  grubs are very slow  in g ettin g  through 
the flesh and especially the pit o f the plum. M y notes for 
June 24 say: “ T h eg o u g ers in most cases are only just reach­
in g  the p its .”  A t this date the curculios were much farther 
advanced and the infested plum s were fast falling.
On cu ttin g  open many pits June 25, several cases were 
noticed where the head of the grub could be seen projecting 
through the inner wall, but in no case had one entered the 
m eat o f the pit. T h e  first grub was found entirely w ithin 
the meat o f the pit on Ju ly  3. T h e  grubs seem to be a great 
w h ile  g ettin g  free from the pit after g ettin g  their heads 
through. I th in k  the tim e w ill average, at least, a week. 
J u ly  13 m any larvae had not fu lly  entered the pit. J u ly  29 I 
found on opening 21 plum s from a seedling tree that in 18 
cases the larvae were full grow n and had their ex its  partially 
or entirely made through the pits, and in three cases they
12
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were changed to pupae. In one of these plum s tw o larvae 
were found. T h e  food was all devoured and one was only 
about h a lf grow n and probably w ould not mature. T h e  
larva when it becomes full grow n gnaws an opening in the 
p it (Fig. 2, D .) and then changes to the pupa or resting stage 
and remains w ithin  the pit until it changes to the m ature 
beetle. T h e  beetle then m akes its escape by gn aw in g a tun­
nel through the flesh o f the plum, begin ning at the opening 
instin ctively  made by the larva. On A u gu st 12 a num ber o f 
DeSoto plum s were opened and the gougers were found to be 
m ostly pupae and partially developed beetles. In tw o or three 
cases the beetles had matured sufficiently to be able to w alk  
away on being released, but none had yet escaped from the 
fruit. On A u g u st 14 a beetle appeared in m y breeding cage 
where I had enclosed early stung plum s and in the afternoon 
of the same day I found out-of-doors 011 a D eSoto tree a single 
plum  from w hich a gouger had escaped. I11 a very few days 
the plum s containing the exits o f the gougers were abundant 
everywhere, and by the fifth o f Septem ber all but a few 
stragglers had left the plums. A ugu st 19 D eSoto plum s 
bearing 677 gouger m arks were gathered and put in a box. 
From  this box were taken 011 the 21st o f A ugust, 92 beetles, 
on the 24th o f August, 19 more, and on the 28th o f A ugust, 
eigh t more, So the great m ajority o f beetles escaped last sum ­
m er from the DeSoto plum s between A ugust 15 and 21. B ee­
tles thus reared were placed in breeding cages and kept sup­
plied w ith  plums, plum leaves and apples for a long time 
afterward but I could not induce them to take any food,and I 
came to the conclusion that the hearty meals eaten w hile 
gn aw in g out from the plums were sufficient to last the bee­
tles until the next spring. N either did the beetles lin ger 
on the trees after leavin g  the plums as I found by repeated 
jarrin g  o f the trees that I could but rarely obtain one. I 
also found that rubbish put beneath the trees would not col­
lect them, and it is m y opinion that they went at once in 
search o f  suitable quarters in w hich to spend the winter.
E x te n t o f  A ttack . — T h e  gougers, unlike the curculios, 
showed a decided preference for native varieties. T h e five 
tame varieties, aside from Prunus simoni, w hich  was exem pt 
from insect attack, had, as shown in the foregoing table, 2.2 
per cent, o f  their fruit punctured by the gouger during the 
sum mer against an average o f  27 per cent, on the native va ­
rieties as determ ined by carefully  counting and exam in in g  
over 10,000 plum s on 11 different trees between A u g u st 20 
and Septem ber 6.
13
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A s to the proportion o f gougers in the fruit to the num ber 
o f m ature beetles developed I can not do better than g ive  the 
counts made on a native tree Septem ber 6 w hen nearly all o f  
the beetles had escaped. T h ere were on the tree and 
ground 2,541 plums, 795 o f w hich  bore 894 gouger m arks 
and the num ber o f exits was 234. I f  this tree was a fair 
test, and I judge from partial counts on many other trees 
that it was, it indicates that 26 out o f every 100 gouger m arks 
w ill produce m ature insects.
Rem edy .— T h e  plum s infested by the gouger do not, so far 
as m y observations have gone, ripen or fall prem aturely, and 
all stun g fruit that falls before the 20th o f June w ill not m a­
ture the perfect insect. So, gathering the fruit as it falls, 
w ill be o f no account as a remedy. T h ere is one remedy, 
aside from jarrin g  and collecting the beetles, that seems to m e 
to be a very  practical oue, and that is to gather and destroy all 
stun g fruit as soon as possible after J u ly  1 and before A u gu st
10. T h is  m igh t seem, at first thought, to be too laborious a 
task, but it should be remem bered that i f  all the trees in a 
district could be once thoroughly gone over w ith  in this m an­
ner it w ould mean practical exterm ination o f the gougers in 
that lo ca lity  for years, for at this tim e every gouger in the 
country is imprisoned in the plums.
L o n d o n  P u r p l e  a s  a  R e m e d y  f o r  t h e  P l u m  C u r c u l io  
a n d  t h e  P l u m  G o u g e r .
A s no carefully conducted experim ents have ever been 
made for the purpose o f determ ining the value o f the arsen­
ites for the destruction o f the gouger, and as it is not yet suf­
ficiently proven that these poisons can be depended upon to 
destroy the curculio, I thought it advisable last spring to test 
the effect o f London Purple on these pests. For that pur­
pose I chose five native trees (one R ollingstone, one De Soto, 
one M aquoketa, one Speer and one seedling) to be treated, 
and five other natives (all Miners) o f about the same age and 
size as checks. T h e  ch eck trees were about fifty rods distant 
from those sprayed. I could have taken trees for checks in the 
im m ediate v ic in ity  o f  the sprayed lot, and o f the same varieties 
b ut in tak in g  the M iners I thought I w as choosing the lesser 
of tw o evils. It is im possible to know  w hat effect the differ­
ence in location and varieties m igh t have had 011 the severity 
of the attack. W e know  that both o f these beeetles, espe­
c ia lly  the gouger, are quite active and pass freely from tree to 
tree. So that when a part of the trees in an orchard are poisoned
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and a part not it is in all probability true that many o f the 
beetles that are poisoned upon the treated trees .would lay  
a  part o f their eggs on the untreated trees, and, con­
versely, beetles feeding upon untreated trees w ould lay a por­
tion, at least, o f their eggs in the fruit o f the treated trees. 
A s a result o f these conditions the treated trees w ould have 
more stung fruit than if  all the trees were treated, and the 
ch eck  trees would have less fru it stung than i f  none o f the 
trees near them  had been sprayed'. H ow  considerable the 
error from these sources w ould be none is able to say, 
but that such an error m ust alw ays exist can not be doubted. 
There is another possible cause o f error when sprayed and 
-check trees are near each other, especially where several spray­
ings take place, and that is to drive the beetles from the 
sprayed trees and to cause them  to accum ulate unduly on un­
sprayed trees. In fact the unavoidable sources o f error in an 
experim ent o f this sort are so m any that accurate results can 
only be reached by generalizing from a large num ber o f care­
fu lly  conducted experim ents extending through several 
years. It is the opinion o f the w riter that the most accu­
rate results would be reached by having the checks, w hich  
should be o f the same or closely related varieties, w ell sepa­
rated from the sprayed trees, care being taken that they are 
as nearly as possible under the same conditions. F or this 
reason I chose m y checks as above mentioned.
A p p l i c a t i o n  o f  t h e  P o i s o n .
T h e  poison used was London purple and it was applied by 
means o f a N ixon Barrel M achine and No. 3 nozzle. A  
strong man worked the pump and the dense floating spray 
em anating from the nozzle was directed to all parts o f  the 
tree until the leaves began to drip. T h e  application, it 
seemed to me, could not have been more perfect. T w o  ap­
plications were made. May 4, tw enty-three plum trees were 
treated w ith  London purple in water in the proportion o f one 
pound to 120 gallons. T w en ty  gallons were used in m akin g 
the application. A  flour paste in the proportion o f y2 ounce 
o f  flour to a gallon o f the m ixture was added before apply­
in g  the m ixture. Most o f the trees were in fu ll bloom but 
a few o f them had already lost most o f their flowers. On 
M ay 11 the application was repeated in the same strength. 
A t  this tim e the more forward trees were loaded w ith  sm all 
plum s to w hich the dried calyces were still c lin g in g  w hile the 
more backw ard trees had only ju st lost their flowers. T oo m uch
15
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poison was used in these applications as the leaves were 
quite badly burned.
A ll  plum s that fell after M ay 25 were gathered at short in­
tervals and closely inspected for curculio or gouger injuries 
up to the tim e o f the ripening o f the fruit, when all the 
plum s still on the trees were exam ined to com plete the record.
T h e  five treated trees were given the first five letters o f the 
alphabet and I g ive  below  their record.
R e c o r d  o f  C u r c u l io  a n d  G o u g e r  I n j u r i e s  t o  F r u i t  o f  
T r e a t e d  T r e e s .
Trees TotalPlums Gouged Cur. Inj.
Per cent. 
Gouged
Per cent. 
Inj.by Cur. ! Variety
A 1,187 i 726 54 61.16 4.5 Speer.
B 6,720 1.203 5 18.00 .07 Maquoketa.
C 3.106 1,112 57 36.00 1.8 Seedling.
D 2,711 576 31 21.24 l .U Rollingst’n
E 856
•
274
i
56 32.00 0.5 DeSoto.
Total 14,580 ; 3,891 203 26.7 1.4
T h e  five checks were given  numerals 1-5, and the follow ­
in g  is their record.
R e c o r d  o n  C u r c u l i o  a n d  G o u g e r  I n j u r i e s  t o  F r u i t  o f  
U n t r e a t e d  T r e e s .
Trees TotalPlums Gouged Cur. Inj.
Per cent. 
Gouged
Per cent.
; Inj. by Cur. Variety
1 2 686
»
50 25 1.8 Miner.
2 1,126 400 44 32.6 3.6
ii
3 667 138 33 20 5 “
4 975 334 16 34.2 1.6 “
5 954 307 20 32.2 2.1 “
Total 6,476 1,865 163 | 27.3 2.5
T h ese two records show  a difference o f 1 .1  per cent, in  the 
am ount o f fruit injured by the curculio and a difference o f 
.6 per cent, in the amount o f fruit injured by the gouger in
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favor o f the treated tiees. A s 27.3 per cent of the fruit on 
the untreated trees was injured by the gouger there was indi­
cated a saving o f 2.2 per cent o f the fru it that would have 
been injured by this insect in the absence o f any treatment.
In case o f the curculio the indicated saving of fruit that 
would have been injured in the absence o f treatm ent was 44 
per cent, or tw enty times as great as in the case o f the gouger.
Probably better results would have been obtained in case o f 
the curculio i f  each application had been made ten days later, 
or i f  a third application had been made ten days later than the 
second. T h e  applications were made early because o f the 
presence o f the gouger on w hich it was especially desired to 
g e t results, and the trees were too much injured by the first 
tw o applications to adm it o f a third.
I also kept a record o f plum s grow ing on a number o f na­
tive  trees on another part o f the grounds from 20 to 50 rods 
distant from the treated trees. These were not thought good 
as checks as they were o f m any sizes and varieties, some o f 
them mere bushes, and they were m ostly grow n in hedge 
rows. I g iv e  this record below  but th in k  it o f litt le  value in 
sh ow ing the protection given by the use o f the London 
purple.
R e c o r d  o f  C u r c u l io  a n d  G o u g e r  I n j u r i e s  t o  a  M i s ­
c e l l a n e o u s  l o t  o f  T r e e s .
Trees Total Gouged Cur. Inj. Per cent Gouged
Per cent.
Inj. 
by Cur.
Wolf (3 small trees) 620 372 107 60 17.3
Chippewa (1 small tree) 370 100 58 27 16
Forest Rose (1 lareetree) 1549 • 56 171 3.6 11
Seedling (small native) 193 111 16 60 8
44 44 44 212 33 11 15 5
(4 44 44 271 201 70 74 25
Totals. 3215 873 435 27.2 13.5
It  is rem arkable that the plum  injuries in this group result­
in g  from the attack o f the gouger varies but 1-10 o f 1 per 
cent, from that in the previous untreated group w hile  the 
percentage o f curculio injury is over five tim es as great. I f  
th is group o f trees could be taken as checks w e should get
17
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an indicated sa v in g o f ninety percent, from curculio injuries on 
the treated lot.
It was a noticable fact that the sm all, low spreading plum  
trees had their fruit worse attacked by the curculio than those 
o f  larger grow th. T h e  Forest Rose tree in the above lot was 
an exception . T h is  tree and five others o f the same variety  
had their fruit m uch worse attacked by the curculio last sum ­
m er than did any other large trees o f native varieties grow n 
on the C ollege grounds.
T h e  G o u g e r  P a r a s i t e , Sigalphus canadensis.
T hree specim ens o f the above named H ym enopterous in­
sect were taken w ithin  the pits o f plum s infested by the gou ­
g e r  last A ugust. T h e  species was determ ined for me through 
the kindness o f Dr. R iley, to whom  a specim en was sent.
T h is  insect is scarcely distinguishable from the b lack  vari­
ety  o f  the curculio parasite, S . curculionis, (F ig. i)  except by its 
som ewhat larger size and its longer ovipositor. T h ere is 
hardly a doubt but w hat the eggs o f this insect are placed 
w ith in  the pit by thrusting the long ovipositor through the 
flesh o f the plum  so as to strike the opening prepared by the 
m ature larva o f the gouger for the future escape o f  the beetle. 
A t  least, in the cases o f parasitism  exam ined by me the lar­
val gougers had in every instance made the ex it in the pit 
before succum bing to the attack o f the parasite. T h e  para­
site on com ing to m aturity and finding an opening in the pit 
easily  gnaw s its w ay out through the flesh o f  the plum. T h e  
opening thus made is m uch sm aller than those made b y the 
beetles in m akin g  their escape, and on exam ining m any plum s 
last A u gu st I frequently cam e across these sm all openings, 
that were in all probability made by this beneficial insect. I  
b elieve this is the first m ention o f  a parasite upon the plum  
gouger, and it  does seem that a grub incased w ithin  the hard 
p it o f  a plum  would be safely hidden from insect enemies, but 
such is not the case.
CONCLUSIONS.
T h e  fo llo w in g  conclusions seem to be fairly  drawn from 
the experim ents and observations o f the past summer:
1. T h e  gouger appears upon the trees m uch earlier in the 
sp rin g  than does the curculio.
2. T h e  gouger is m uch more injurious than the curculio 
to native plum s on the grounds o f the Iowa A gricu ltu ral Col­
lege.
18
Bulletin, Vol. 1 [1888], No. 9, Art. 5
http://lib.dr.iastate.edu/bulletin/vol1/iss9/5
?88
3. T h e  gouger very m uch prefers the native to the domes­
tic  varieties.
4. T h e  exam ination o f over 24,000 native plums, from not 
less than 18 different trees o f m any varieties, showed a little- 
over 27 per cent o f their fruit to be injured by the gouger.
5. T h e  gougers take no food in the fall after em erging 
from the plums.
6. T h e  gouger has, at least, one parasite that preys upon 
it w hile in the pupa state. T h e parasite is Siga/fthus can­
adensis.
7. T h e season’s experim ents indicate that Loudon purple, 
as recommended for the destruction o f the curculio, is o f litt le  
value for the destruction o f the gouger.
8. T h e gouger is not able to come to m aturity in fruit 
that falls from the trees before the m iddle o f July.
9. F ru it infested by the gouger does not ripen or fall pre­
m aturely.
10. A bout 26 per cent o f the punctures o f the gouger re­
sult in the production o f a beetle.
11. Jarring the trees and co llectin g  the beetles and gath- 
in g  stung fruit from the trees before the first o f A u gu st are 
the best remedies at present known for the gouger.
12. T h e curculio prefers the dom esticated to the native 
varieties o f plums.
13. W hen eggs are deposited in native plums, the cur­
culio develops as w ell in them as in the dom estic varieties.
14. N ative varieties are not a protection to dom estic v a ­
rieties. T h e fact that two Y e llo w  M ira Belle trees gro w in g  in 
the im m ediate v ic in ity  o f m any natives had 66 per cent o f  
their plums destroyed by the curculio, w hile the natives had 
less than 10 per cent o f their fruit punctured, is sufficient 
proof o f  this.
15. T h a t succulent, quick  grow ing plum s are not less at­
tacked than slow grow in g varieties.
16. T h e  curculio develops readily in the Duchess apple.
17. T h e  curculio is not double brooded in Iowa, but the 
eggs deposited late in Ju ly  and A ugu st are from belated fe­
males.
18. T h e  two applications o f London purple in water, a l­
though not made at the times best suited to destroy the cur­
culio, apparently gave a protection o f 44 per cent against the 
ravages o f this insect.
19. London purple in w ater in proportion o f one pound 
to 120 gallons is m uch too tsrong a m ixture for plum  trees. 
One h a lf this strength is as strong a m ixture as should be used.
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